Implantation or injection of the pituitary gland material and its functional impact on the gonads of the recipient animal have been experimentally established by several workers in various groups of animals.
In Bufo arenarum, Houssay (1923, 1924) found that hypophysectomy leads to atrophy of the testes. Houssay and LascanoGonzalez (1929) removed the pars distalis from a large number of male Bufo arenarum and placed homoplastic pituitary glands under the skin. This treatment not only abolished the testicular atrophy follwing hypophysectomy, but actually produced hypertrophy of the testes and strong stimulation of the germinal epithelium. extended the work to include Bufo d' orbigniyi and Leptodactylus ocellatus and showed that, in these species, implantations of the homoplastic pituitaries were also capable of preventing the damage inflicted on the testes by hypophysectomy. Wolf (1929) obtained similar results in Rana pipiens. The acceleration of spermatogenesis due to the administration of hypophysial gonadotropins has also been reported by Canturisvili (1936) in Rana esculenta, by Galgano (1941) in Triturus cristatus, and by Schreiber and Rugh (1945) in Amblystoma tigrinum.
Ablation of pituitary gland resulting in testicular atrophy was reported by Woronzowa and Blacher (1930) in Amblystoma sp., Pleurodeles waltlii and Triturus cristatus; by Burns and Buysse (1932) in Amblystoma tigrinum; by Bellerby and Hogben (1938) in Xenopus laevis; by Gallien (1938; 1940) in Rana temporaria by Rey (1939) in Bufo vulgaris and by Sluiter, van Oordt and Mighorst (1950) in Rana esculenta.
The general observation that in Amphibia spermatogenesis is controlled by the pituitary gland has been objected to only by Derevici, Derevici and Dornescu (1940) , as they could not find any influence of hypophysectomy in Rana esculenta although the validity of their results is questionable.
Injection of pituitary material has been adopted by later workers. Kehl (1944) reported that injecting mammalian pituitary extract induced spermatogenesis in Discoglossus pictus. Galli-Mainini and Pinto (1947) and Burgos and Rufino (1952) found that injection of mammalian serum gonadotropin caused an increase in the spermatogenetic activity of Bufo arenarum. Following the injection of pregnant mare-serum-gonadotropin a similar result was obtained in Rana temporaria by van Oordt, Creutzberg and Spronk (1949) and by Sluiter, van Oordt and Grasveld (1950) in Leptodactylus chaquensis by Cei and Acosta (1953) and in Taricha (Triturus) torosa by Miller and Robbins (1954) . Injections of pituitary extract or FSH and LH preparations always accelerated the spermatogenesis in Bufo melanostictus (Basu and Mondal, 1961; Basu, 1964) and also in Rana tigrina (Basu, 1969) . Chorionic gonadotropin had no effect on spermatogenesis in Bufo arenarum (GalliMainini and Pinto, 1947 and Burgos and Rufino, 1952) and in Rana temporaria (van Oordt, 1956) .
It has been generally noted that endogenous gonadotropin is responsible for spermatogenesis and hence the hypothalamo-hypophysio-gonadal axis is the most important guide line for the male sex cycle in frogs. But that an exogenous environmental influence also is not the least important factor in the mediation or their influence on the above mentioned axis has been emphasized by Basu (1969) .
In Rana temporaria (van Oordt, 1956 ) it has been established experimentally that pituitary gonadotropin content varies according to the season and that it parallels the discontinuous type of spermatogenesis. No such report is available in frogs with a continuous spermatogenetic cycle.
In the present investigation, it has been proposed to find out precisely the magnitude of the exogenous influences upon the pituitarytestis interrelationship in a tropical frog having a continuous spermatogenetic cycle. Hence, homoplastic pituitary extracts from different seasons of the year were injected into male Rana hexadactyla, a frog with a continuous spermatogenetic cycle (Basu, 1968) 2) Winter pituitary extract in summer frogs The pituitary extracts used for injection in this experiment were collected during the month of December along with those used in the previous experiment. In the last week of April ten frogs were injected with the above mentioned pituitary extract for fifteen days and were autopsied during the first week of May along with five parallel controls. A few normal controls were also sacrificed at the onset of this experiment for comparison.
3) Summer pituitary extract in summer frogs
Similarly a number of frogs were collected in the month of April and kept in separate groups. Ten ex-. perimental frogs were injected with the pituitary extracts collected during the same month. Five parallel control frogs were kept under identical conditions along with the experimental groups. These were autopsied after two weeks. The normal control frogs were also terminated at the onset of this experiment.
4) Summer pituitary extract in winter frogs
In the month of December, another lot of frogs was divided into control and experimental groups and maintained in separate aquaria under uniform husbandry conditions. The pituitary extracts collected during the month of April were injected into this group of winter experimental frogs. The parallel con- 
Results
A meticulous quantitative analysis of the different stages of spermatogenesis in Rana hexadactyla (Basu, 1968) reveals that primary spermatogonial count (Stage O) is relatively low from January to July and gradually in- Figs. 1, 4 and 6). Table 1 shows that the spermatogenesis was accelerated in all different stages in the experimental animals in comparison to the parallel controls. In injected frogs, the secondary spermatogonia and primary spermatocytes show a significant increase in the number. The spermiation action due to the injection is also quite evident. The testicular tubules are almost devoid of spermatozoa in the experimental individuals and the weight also decreases when compared to the normal.
Summer pituitary extract in summer frogs (Table 1, Figs. 1, 6 and 7) . The increase in the testicular weight, compared to the normals is evident in this experiment. In the treated group also all the stages show a statistically significant increase than in the normal controI The relative testicular weight has decreased than in the normal frog. In the treated group all the stages show a significant increase in comparison to controls. The spermatogenetic stimulation in winter frogs due to summer pituitary extract is always relatively higher when compared to that with winter pituitary extract administration.
Normal controls were taken at the onset of each experiment to compare the spermatogenetic stages with the parallel groups. No significant difference between the two sets is noted in all experiments. Hence the results of parallel controls only are tabulated in Table 1 .
Discussion
Seasonal variation of the hypophysial gonadotropin secretion has already been established through several experiments conducted on Rana temporaria, a temperate frog with discontinuous type of spermatogenesis. In Rana hexadactyla although the spermatogenetic cycle is continuous, it was reported (Basu, 1968) that the number of different stages vary and that there is a wave in the cycle of spermatogenesis with predominance of certain stages during seasonal changes.
These observed facts lead us to believe that there might be some seasonal fluctuation in the hypophysial gonadotropin secretion in this frog although the sex-cycle is continuous.
It is evident from table 1 that the injection of winter pituitary extracts has a lower stimulatory effect on the spermatogenesis both in winter and summer frogs. On the other hand, the summer pituitary extract administration on winter frogs shows statistically significant augmentation of all the spermatogenetic stages compared to the effect of winter pituitary injection on winter frogs (P <0.01). It has been noted in Rana temporaria that the spermatogenesis may be accelerated during summer months by the injections of pituitary extract collected during the winter season and our present investigation confirms this observation in Rana hexadactyla. The winter pituitary extract administration enhances only the secondary spermatogonia formation (vide Fig. 2 ) in the winter frogs, but when the same extract is injected in the summer frogs it is observed that not only secondary spermatogonia but also numerous primary and secondary spermatocytes (vide Fig. 1 ) are formed more in comparison to the controls. Van Oordt (1960) has reported the same phenomenon in Rana temporaria.
The injection of summer pituitary extracts on summer and winter frogs results in statisti-cally significant increase of all spermatogenetic stages than that of winter pituitary extract administration on winter and summer frogs. Even winter pituitary injection on summer and winter frogs accelerates spermatogenetic stages when compared to the normal but is less than that of summer pituitary administration.
The effect of summer pituitary on the spermatogenetic stages of summer frogs shows a statistically significant increase (P> 0.01) compared to the effect of summer pituitary injections on the spermatogenetic process of winter frogs.
Similarly the effect of winter pituitary on the spermatogenetic stages of summer and winter frogs shows a statistically significant level of difference (P <0.01). From Table 2 , it may be observed that there is a significant level of difference (P <0.01) in the different types of treatment and spermatogenetic stages. The effect of the injection of summer extract on winter frogs is distinctly lower than that of the winter extract during April. The summer pituitary extract is slightly more effective than that of the winter; moreover the spermatogenetic activity during summer is considerably higher than during winter. It may be assumed that the sensitivity of the germinal epithelium to gonadotropic hormones is lower in winter than during the summer period. This may also be ascribed to low sensitivity of the spermatogonia to gonadotropic hormones. Galgano (1941) while studying the influence of temperature on the spermatogenesis of Triturus cristatus, a species with continuous spermatogenetic cycle has shown that the low winter temperatures make the germinal epithelium insensitive to gonadotropic hormones.
The observation on the summer pituitary extract on summer frogs shows an increase in testicular weight. A decrease in the relative testicular weight has been noted in the winter pituitary extract administration both on summer and winter frogs (vide Table 1 ). Moreover all the above experimental animals shows a strong spermiation reaction after treatment. Hence, the testicular weight reduction noted is well justified and confirms the previous findings of van Oordt (1960) on Rana temporaria. The only increase noted due to summer pituitary administration in summer frogs is in the extreme spermatogenetic stimulation. It may be presumed that during this time of the year the hypophysial gonadotropin content and the seminiferous epithelial sensitivity are at the highest level for Rana hexadactyla with its continuous spermatogenetic cycle throughout the year. The external temperature does not seem to affect this cycle. Although summer frogs were not exposed to winter temperature and vice versa, it is indirectly evident from the present experiments by pituitary extract administration that the epithelial sensitivity and the pituitary gonadotropic level vary considerably according to seasonal changes. This further proves that the gonadotropin secretion of the hypophysis depends on the external environmental conditions. The latter in turn sensitizes the germinal epithelium alone in conjunction with the internal physiological rhythm. 
